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Sui iiiiSttl.#«: «m tlii f3.«ats -baw 
#l3««r-wi sttt#4«(i iw mmmm mA 
fmk&%%&n'mere m%^ mnttl %tm- l&ttmit fsr% mt sin#-' 
C«l^  ta WW mn mmm^, t# 
staftf wMmlm 'm-wmtm%%y$ -mM ts mm t# 
ffwt Ms stii€i«% hm mrnmlmSmS. ifciiat im&uMm i». f^ «aiity wmim 
g«.lia» femt- to -atoit. ..®d imm mmr atel# t© f Irai 
«g:@» »# i*rv*8 wttlit® tli«* la Ittteip f@&rm.g mw^ 
imwmMg&tmm w@€«l# tmrntirnms A# ^odoli« (&) im 1W&» 
m»i |4f} is 1.^ 1, wmtmrmM: t# thm. as 
i«fW |t| l» 11® I Itt ISBl:#, faa «i. 
D«ii©t Its.) ta Jli®§ tli«» a» ©f 
Wmm^mwB'b |i| t^ S.« Wmem  ^ '01 'W&f^  {4I| 
fam «3ii lSinit#t 1411 3.88® t© tl»a a« 
.ftF ».%«»§,• wbti# -toy »!&»» 
ttosy mmm ®;r 
(48) firsts J#, »ag|ie!#t tiiat 
stf^ |,#a^w@r@ ..^ ...ft. niomorganism* Ifala «&« «iH^s 
w®rlfi«d CM) to X&f^ «wi^  «-gftla tef 'Wm^A IIS) SM 
MWm Wmm itmt mmm %M- #^gaoi»«i' 
wlttiSa %h# t© fiittg.i» |y3it#.r, *mb» fcl»|r 
MmmvemA rntmiM %m iBf#«ti©ii mtmwi 
M.W& ill lafc©!* sta.f®s la .#«ll tSasa## Wmj tl»t ttoi 
ovsmtmm* wmvm 'ba«'b#ri«.» Sflfeas#!! (Ml ma «a,rlf .a« 3.SfS Bimw^ 
Z aid X f®iws  ^ ia o»# «f hi# f-otat©€ .out tfc» 
whtm, «ia§# fcav® 'hmm m&wrn t© l» lnf@istio» 
sti?ani».» f^ak <iS| tm ISff was th® first to ^miQmtrut% 
plmtm grmm ta ft# aft tmm mm. '• 
thm #.aa8# df n©iml.@ jfwwwtloft t# a ium^m eall©€ "i'tife-iasift 
IggMtaBS&yam- * fisf and fS#), b®t& la WW «m& 
Satel C4f): %m W^. tM ^&ma€s •!» to® 
i«* %b«t til® 
wa« a aini that muml 9rgmMm to»isag«A t© 
i4g| la IB&f hmlMwmd tim t© 
thm t*tilagl3e»'@» 1® ccrgaalsa a® 
ana «Cia«wha.t si»J.^ i?3.y %® yeast• Be*®* m®®© oba«r¥a« 
tio»at im Wmt Urn ©*^ia4« »&t b# m 
l»»®sttgattr %# to. 
l®#latlRg th# soAttl@-fowing feaet©ri«ia an4 It Met llus 
g® i^ei©i>la« ftmate (ISi' la 18ft reeS'gatiM snail ®i*g£4cd«« 
called Rhlg#to$i« ieg»l»»rjaM# feat im stlXl til# 
l»ftet©rSA im t&« .toest mil t® t» mf 4t8SB«eetat®€ iiT'^t©-
rnmm&wAi, (28) iSi© (i«seFt^ i »«, flMt'ttpfpai** 
lag la %b® iiif®€ti©» t^ reaA m&A .laMr .in afettodaa©# witlila tii# 
hsst mil* BmmMnir |at) "i» i»® t.# .fiiit tli# ia-
Auriag uli ®f »©#ii3« gwwtfe moA %imm» 
JTin^,. m&mlwS.mS. mat tb@ toa# i»%hi«i t© 
Witt 
p«M4ih©# *ee»ttat» #f 4®wl®piwat to tia® 
ia«ttii plm.%m -mrj osaildS-rAiyt Mow#*#**#' tfeii .««&« mi lm£mti,mm 
iB mtsh til© mmm 'Mm all, «f ti*t te-*# li«®a st«#!«€• 
l>a®t©rJfctt asmliy !»*«#« tli® li#»% %M r®a% 
batr mmim  ^® #f »#% i'wtp*. It 
is gemv&lly hmllmv&A. tkst tlie t»a@t©fls, »^®r tlsi .f^ ©t % 
e»H te* %li® pw®©s« 'ta n#t 
(=5®! f#ttai tto»t ©«if a W®I?F «all 
#f toaetsrlA eo«taf. Im wita ip#9ts s.efemlly ®nt«iBtl»&. 
li,0i»t ti.ssii#.|j aai %imf* & IS'iPg# '^ atifey #f b«et«rla ddeeaot i»er®tt-s»-
fell# ia tro|H>rtioa» f«i» ;p«r €mt, 
r®c»t hair# i«if«et.#4 wii#a rnrrrnw^m isf b&eterla* 
Wftlfc®.!* l*#Msa liiWaKi |3.i)» ^st mrt&M 
te<ifc®i*i»3. #ttl.fcm3P®« ^mm ia %m Immml&tl&m 
»f #©a« sla# di»i6»ire»€ that ©«x»1mi® 
.St»l.» ©C b«.«fc9ria woiaM ft«% ®©» w&wi&t'^rn&m 
fli» toegj,® febit f#i?5«tlo» ©f »« iafe f^eiott «^ai 
a>jft#F p«0#iag ttek® @«l.i •mm^m^nm» iaat staapt 
t®wapft mm-bmw mi .It to wltii th# aid ©f 
til# #tim-ai «mt tm toii@fe.eri« ar® atol# t« tin® 
mm^mm «f ttt« mM mmm mpMly feowar# tm #eat»l. ©y3.t»t«r* 
»«rtb©r ®f •timai# ia*it4i»g !««•% i» waristtt#* il®i#ir 
f»| t» mm tim leaa fewi 
Ife® ®atts« «f tli« i# -»tt ItaWfii* ©f Itm 
€irmtwmm,tim ^mwmm M Wm- Mimttmm I« if 
t® mm % tm 
immt-'mM m&tmm* Urn it pf^toaiiiy !« & 
#tow t^rwpi® gwwth & maft-t «#. if th# teaeterS* aetil# 
ta Va.m mll$- * «f tl». 
tl«s 'MRf b« b«*w««. tim Mmst mlM» a»i. mmmlly i* 
In '!&« .ilr-#eti®a ®-f aacletas*. ,1% M wimth&x" All. 
0f fkm tea©fe#rlm wm  ^ £'-mm tim atm  ^ • la tlii mm% mir mmS. 
ml%M mmw wmm tfe«' ##*»%#*• Wm wmmh the m^m 
toy 3P®p©«t®d 4i¥iiii&a aiitil i'tmlly m. mmtimmmm wm»s &i 'immtmw-M 
to«.# %#» «F de tij«f tmm « s%w.iii aai tto«n altd# tat# 
p«gi.©at ®s *^3)««b,ta§ a e«ll -mil, m» tiaf«jstt«a strani 
#iilarge» aa4 a i»»»» #»## tij# -bat-t^ -jpia 
!»•« p@a#i«# fcbe m&Am ©f iiptei# #»v#iop*» 
mm% Ap^mmtiy vari#*. In mt 
*«.i€ (4§| lja li®f *»* ftT'it t# aat 
t© 4«sei*ite® %li@ »©€# ## »# toiwit plmnt tfe®  ^
teftetftfia# -1^# «f te» b««ii hy fm«ww*M 
CtS> ®a lb# mmimm |®f | ®» 
i#3afclettl» lilM*}* (&} « i^ pi®a«# VSnlii -aai 
rnpmMM .f^ @€ (14) ,1  ^ <t§) -ma tm '»»», 
C.flia»«#l^ it* m mM&XM,, |ia««raij «i€ 
#tl»e?s» 1terr®a,3. «at C l^ «tiwM ti*a% it i« ?)os®ltol« imw-
t# tak© pla«@ the #pi4«imai o%l%m &t tiis y«uag 
•»#% tip m£ tlifmglJ tii© F©@t jwir# ©a®# tli# 
sfejMtiiS tea# «at#»d Wm ms'tmx, b&et«r|». mm itmmtmA toy biwtai 
i» 1tli0 tot® th.® e..yt«pila«ai 
ai^  appai^ atly feriisf ateomt e«l.l 'itvIdiiaA mw& e-z^mslm «ni.M'Pg®-
aidit &f tH® •IN@-l..ldi# th« mt tU® jr»tul.«,. 
A.ft#F is«lati©« mt %l» .-asiliil.# |1| 
:ta isa®.* ft-at the w»k #f itf-J in IS®®# it li«$aa»' 
smmmllj ttomt tea«t©r».ts,, -aat i»t tli# 
*®r# tfee mmmm. mt fmAklm -tmmtl-m*. Wstrwmll &M> mt&mrn tf} 
d®s@rlb@' %m«' iBfecfcl©» stmndu a#t a# a talMt# |*it ms » 
'stjwat tfe© hAGtmvim» mty st t-tos©s m» 
s«»tel.e a BftngiaiNl >••»«#:»%« mwMmmm 
%imt %b« ffta« t mWmmi- a« thm i^ it wmm m 
tmtee. ®i® wmptMty *ltti tfc# baeteri* wan stuAtwi 
toy ffmawwskS 1« fPBiA ti»% 1% nmm atomt fat# 
i© %m tea®# of til# #«li« 
fed ba©t«i?iR prnmtmm iat® aat ttog 
p«SJBfc #f #i*ig3te mt %M» a#tel# vmry *ttb tilt 
rnpmlm @t legaa®*-. 'mm» aeiwi hm «©aiMtr«bM 
di8«.g'j?e6a®Bt «»oas iiiir®»tl#«t.fflr« «» B«tej?»inJtog 
tli« ®»et f®i»t #f ©rtgte w«M m mt 
aoial# i« « »«%.« whiA Im# « mtl»F #0B»#a 
faa ikM 143) l» 'liii# (ti $M 1^4# 
^4«i# CSf'l Im mitiiig (4S|'l.m Ifli, «#. aaai^ a 
.C?) itif# mmi (Sf). la 3.®t4#. |t4| Mm mn$t4mm€ 
tl»t tl»i im ©rigla la t# m latemi r©«t* 
mm ia iSf#, CSO") to WW^: Wrnm CIS) 18W* 
ispfi C4S| la liif'# iiS| in 1890, srnmMmw' C5t| im 
imB0 |S6) 'ts Itlt# «€ ia IftS, 
(gal i« 1MB* aad f!»«%«« {4§-| fe 19M Am e€ 'th» &pSMtm 
«wl. «!«» ©vitf@a#« tMt- rudiil#* A# ant fri»is# «s €# 3tet©ml motm, 
imt mrtmm by tb« mprntm^ Mw^mim of la 'Wim mwttml 
•p&mmhjm-rn 
at flMt is ti%0 e#3.1s buliog 
mm&Mf-mrm*'l t@ft as# mm^Wm mt Atvisi-oa, Si« ar®« ia« 
te-y th# ilttelttB #f e«ll» ^at a.iii la-
mm- wa# Bhmu % *ai®vf#»¥ {84)t 
tafsslott «f €«lls tof tlwr imntmriml afcmuda# 
|10) gta'fce* tfeat wfplai? is watll t%m eft#pla:«i 
@f th# «ell %» *«ll ftll«€ vltb ©ytoplmsm of fa--
«ei« #te8# t!»a tlmt i«r waial'#ot©4 
Wm ®fille #oat»imiag tti« baet«rta «.iii. ©#spri«i*ig tiMS 
gr#at-®r parfc- #f tft.« aMttl# «P# m am •feaetei^ Mal ©ell#.#* 
Swell #«i3..a mmMp- fc# f©ttF %imm fel»- m^mmt «ts«» S0«a 
• aefiml© begin*, ©©fftalii ©.mlXm Am «ig»s of 
A ii fsrmM., an€ als@ a va»^-
lap tl* ©#11.# with ntt-mgrnrnm 
sm1>@t€me@« aaS wafc®r* (W) %#li0v®-s tlimt 8li» fek# 
1# d«t#wte#4 fey wasmlar @#nii®etioa* 
Wm is tawi- ^mm 
,iB¥WtS.fat««i.||;. s»a®lf', Fi«  ^fIS) M 'ttUp t*a«td3* 
fi^ l m mmk mi i& m 
iWl i« W^90 mwM 1^) ia It«#. 'ft# fmimff m 
%f «<»-t ©f 'fe®' »# is' 
#»1X» iim:%i»y®i. iaf^ %i4 a,r®®«  ^ i>2« im 
@#Xlv swF#si^ iM iRSSweS'itel, sails» tesaite (SSI SMjeEWStti 
to.t •»«?# i,« •««• "mmrnm- tii,# a,#tw,^ f @* 
•te#:i»tm •«»#. A^®«tt#, th# #**i!^  ssrfiag ft 
SSttSBS SiP' •«»#'<^ygy .fsy- fS#BSS®Bi(- ay^- * '^i|fj|f» 
i^%} IPP# ®^WF$WSBSW- &S'' 1B#1»3FSS.-
^«l«i,f»# «i, iiiiiX, «#:» thm Wm% fwf«iiato.@d ifef tfe# 
*'ites#l^  Amt: %|^ -. liei@'lt#s*te tevw A ..:ip>-pyiy 
fMK th# nlmkt* 
ilB&: immt$m. <if til# witMn ^ ^m no^al»_m» »©t 
teem «i%S.l Mml3M&0st ma WilfaFtIi flS} la tfe@ijr mm^mltis 
-mm-mm^ mhmwA.^Wm^ !*• »|il w 
ot^ tm^mm^  ^ fwi^ ei* fe&at tlwi $Mmtmmm 
to mil ait*^«tt mm wltfe t&« t^mmtlm fs€ tm&*' 
ntm m. @f tm^m^mmm plsatsii. felmt 1^ 
f«pmtl.©«i ®f n»att3.«# i» «. MNTttlt #f « apiMofel# i»@latioMtMi» t«N» 
t«€M  ^ s@il. sAmTQ'^wwMiMm tli# X#p»im0w 
®ll1»®f»fe {gl| fuirtfeor AmmmtrntwA tim% »©1I wltSi & %m altsps i^e 
©OTtmt is ti^ i*0«a  ^^ wSi &aa Hil^ w 
mfmrn^mrn .«S^g«» i* mttagfii: l««t,#i^ #> 
Sal til atwl fottiat t'i»t leave# asA m®@i ©f 
l#^a»ii wmm wltmrn^ is pip«t«ii» tliaa i«ta»<inalsti4 plants# li©** 
mmtp B»wat©a r@ee»tlf e©ii<iliiA«€ t!iat l3a«it«ria. ai»® ,soM»ti»s 
tipon tl5® in ttm wmrly stages of 
iRiiting sat seti©0j»¥«r 14^ ) to sti^ l©® ©f fia»--
tSoa, fetttti ttoftt tk© fiwt aitr#g«a flLzmttrnm ate® Amy®: 
plaattag,# to«fcavi®t» fcttt boat «il« ®f tl»® ia« 
f«#t«at «3P®a t® tof, tli© iir«#«a» ©f tii# l««terjyi.^  feiwi 
riip«t efeview* #to*»g8 tetag »s twip^ asM of 
a fftry rapW aai pmtmm #@11  ^tinloii# *1**4 fiiiailf,# m. very 
fflarfeftt f®irc@ (21) 1908 conciuaeti from ills ©Kpepl* 
mm%» tmt Si# ime-m&m %n-slm im %9 tm iatayai -pFossiii^® 
®f til® bacterial mm* 
fikisa®lsti®R im 'W%wj ffevi#aa, in e©!!.®'* 
It. was ii«fe#€ %y amae&®i«t I®I# toljertaek f#irc© 
fe#smt« (38) ©tlaers* 'Ifee w»f m va«i»j®l# 
#f g®wiii»l. *iit-®fe -ao-r© » !.##» *a»#waS th# mm%m'& mM. 
later ©«isle8«®.» mlm, *mierg©cs »rtei ^ &ag®». 
fr»fa#atly tli® |Bf«etioa «tFaa4 -eos^ s #ire®*lf im wi-^  
tbm mmlmamrn- mmusm mt th# «it#boM &.ppmmm® teae iinel@ti» 
fiuriag ©arlf stftg*# mf m^ulm (32), Spi«%t 
{3S),. anfl ©tteer lja»#§tt^ t^©i's !».« 
auelsm# i« verf p-i*©«iia«at im %im yemBg mllM ^ tbm 
temt mmt l»»glas t#.slor4i^ tn w&lmm, itmMy mnt'tmiy 
©F Iftairing »al,y frag*at».# Aee^r-dJag t© ntmlmtixm 
•"IS* 
t#., timt t« mmrn ^#a©w» ©f #t.«-
5; 
tit%««»tl.«,. It .l.«8% t%« ability t» «aj?i^ « 
•mMWMM JWHtP S-fc 
jji-tertals apt, 
9Hm mmmwrn 
l.#gl0ftl ati% &i til# atrial# #f tb» 3f»ll®wiB« 
iiiTOs plant*s m^fhmn |&<ija mm mmpmm. »tmmm$m^ 
«w#«t elev» Deir«|» rnlfrntm 
mttm 1##|». «at wmt&h (ftoia. w l^Mm 
Bma?m- «oi 
JL#gffiW8 tm tlt« l«f#atiga,tl&iM. wmm greea tat 
(I) -wssli## saM# 
|ii 'laop*# w»t«F tia l>«ttl g, 
(31 a @f t*®-tiiiMs itM !,#»»• 
Si®58« plaB,t8 wmm 0tmm. to -tM® ^mmrnmLm ».&& In thm 
.!.%&%.• fleli ffmmn w«» «ls© »ta€4 .^ 
Wot -mwiy trnfmrnimm rnmg- s, feh® mms^m «#i?© tm p«tet 
d4«te#» toa%Wf.#» mn€ fros agar s2A»t.a 
w#F# *€« toy applfittg %U% Mrmtly t© tli® liaiM. 
teeterl* tt##€ far lBoeal«tI®ii wsj?© ®to"fcalo®d a# follow,®,! 
CI.} % msiiig s,®tl rtiieli liai s?^a %l,i# pmwXmm 
fm&T '&&$. was •«#11 wlfcli 
«map»'»s4«»| 
Ca| % «t«sg, *m$.%m^m*$ 
|4) Sf toTOttlatt^  tmm %0kr-
fte«- wmm «fpit* -tiretflf' i® bmf&m fiaatia  ^
#y-  ^*€!« t» tlsftBt* wmm t# to# gi^ .»# mmm 
mm*-» MitMMm wm». tl* ii®w ta tm «#!«*• 
%.|«a ©r- apjpli A t# tM Gmm mgmr 'flwi 
wmm tm ttoi. solutis® m bmtm %m •&« m®m 
«t®»i Mtag mm pm%mt^ toy 
tl^ tly &aPo«it it ta tto» #f»aiag.» *«» tliea iii*|>p@# 
la p&pmw «oA :S»3.att@»» &r s.i#«€ t® %hm. wWm 
ItoF tt.# etwAf mf Mtmit «#iA« wmm m.m& P3.«II%«NS 
to flll#t wftta. ^&m «ra@iM«® *#r# 
ttmllf t» p#t«- ©satalatA m ri#i !:*« #iiJUI...» 
fim rmm muM tMmm pmmtmrn Mm in the te©tt«a ©f 
©.meltel#® mmi &mmM mimml ssi wmm^ imm tm s#il, 
«« t#- s^wi' 1» ©l«aa  ^
MM RN'bm&mm^ »f .f-«r »taw% w«# ««iiSl.y ©l^ tala^S % 
•€h® mh^m iBi# to-t W»IH& gjrwa In el«Rii mmxO. er 
ta water wmm mmwm mtMtmt^y &f «te%, 
tm tte» mwlf «fcmg«i til# mmMmlmm mmm is m mlmm e^mAt» 
tlmm fmw &mM tiMtm§0 mM mlm mmrnmrnrn tl» ipoot liaiw 

















g 1 M i. ($ 1 

















n^lalag wmm to* ^»' «^i^#iiN»t 
l^^ii. #t mm m^ m m gmmm3k 
s^t»« Wm m ^mmm MiemSm wm 
.<fijpiay |^.i^  •^ : StllSF S%*tlS- flffi^ hSES  ^
WSSfc 'SliSBlSW' SS ft ajfUi* f*ffy t^ ttl;#|*SS* 
SFSMI** S'SAIBS' 'MtS S3S# IH^SsysS. SS^Ktt# WM^- lUt'iMft' iPW' S'feB3?ii& 
im tfe« jb^ 
B'@BW$tiB%l0S ^  WfcStS.®!#: lld#& SWS SyHESHETOB 
•III F IL^YMAR-RRII UMI' '^ SSkk.-^ TTRAM^.JUB.DILFE IHA iiiSririi • UKA --^ Yfiia'iff Jimbb' DLIT —-•• — •^'*FCI|-I# —- • —• it JItMt -JM- •^ - mim M, '*% Jit^  JBKITAL.<ME' '^MT ®|yMpi®XlBi'#"- "P8*fl^ NiroWP  ^ wt'^ R %m pMS IOTSI-
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whim, mlwrnf m, A@ir  ^» wmi^-
hmm-Wf 'ShftPi- fMag s«« i^ai§» w«aM mtf -wtth 
turn »a% a%fe#atto-ia# mpmtmlly wateriiif, ®i@ Fsat 
ar tmm alanta €«v«l»p#t vew Wwm m%X @b»@rvatt©j»-. 
®f fell® rmtm «M. it m# tlwi-t tl* atiMtimg 
®f» «#atii #f :i.#«€li»g8 w»« « f««lt lisf#@ti®it# 
Wm hmtm'iM' -prnms ©#I1 walls at tii# pmlnt mt mm» 
t»et. a^at tfeer#li|r gats iratMiwPS- to tto* best mlt* Jtaaediatelf 
afteiT' ttoe b«.©fc@rS» feegia tli# • f#fwitt#,ii tb® 
» i-oogl#*®! mtmioA whl^h wm»m0%m m •wii-s.ftftat# 'fm^m 
hy^ tW%m» i#- «-»i 5|»' -'Si* «t»M mn ^ 
ffBO» thm ©.ylsflasai^  nf m© #*11# W^® »tmtA. is ©r 
« ia.i®®#r-esMiBlsifttfif tb® .ii«w©aaii.ii^ eft#|»la#m» fli« liaf©®-' 
tt©« te# « gwi^ Eik® «®a«t«t#sef ta irtileli, tfm l»©teri» &«> 
It t*® d«y« tli© tli®®. 
tfc« tea©t#f,|« mmm itt e©at&:#t witfe tfe# tl# mi tta« root l»lip waMlX 
tuej imwm yeaAeft tli® iaii«r mil «f #|>icer!*l (Stsll# m 41®« 
taae« ©f f® t# 'i® ®.f .laf««%i,#s .strasiii 
%&©s rm% taalrs %&« mylmmm wm t« mwy ivmm mm 
t® tliP#«s» iMgm %}* baet#rl«I. 'liiii® tavrt^ tag tiim 
root lia,tr »pi.€ei»ii e'«IX» any .S« 
a mimgJM mtmM m hmrnm, fftge* I &m& S)« *li®» ©i® »t»M» 
pmmtmte tli® hmn^ img tak#* pX«t« t»i»rialblf* 
lfc« Imnelies: of tii# iafi®etloa stipwi^  mMf$' tit#, ©©rticaj. ^^r#a* 
.t# S anft 41* It t« Swm ^mm&'kgm 
mtlm tl»%. mm %-Mm% la Um 
'W&mtXf ttoe ia »ig»4$« come-dire-ctiy t® .t©»tmet 
wl^ tfc# weiw®# tei*4#i mwA thmm 
8«rjp«wB i^ag %ium. lave m m%%mw mrnm ani a mTy 
mmmm &i a«tiir# At.vtmi.mu, &m 
fflsneh mmliiBr tSmm tim mnmmM.n^ mrMm&l p«r«neiif»i, 
CFtg». 1# t »wi 4)» 
A# smm m* the toa#-t®rS» la*# tfe» #ttt©r e#ii« ®f- mm 
•mrtmxg mpM '©i® &:pp©a.f«ae« ®f m£ 
mm giv»» mmm ImAlmtlm ®f lewr* 
mvmT.p ttaelet w#f« a f^c. #fe»iirve# .g i^iag tliF#!!#! tfel# 
€«##.* melmr €ivi&im M tli« ^par«ii#i4|« ¥®*^ 
rsfMlf «ai mot tmm& to Cf£g* 4)# Mmm'wmv0. mmmy 
e«il« wm^h. Imd J«st ilrld^# 
my t&km plmm #% wrieii® #tagi® ef F#©-t gi*@wtfe* 
larlf iiif#eti®s w#r« foa':iMl *h,«a- th« ao#al#a 
«a.0tt#i t® to® withottt tii# «M ®# « liw  ^i«»», CFi.g* ®|» 
Stage# la wM®ia ttes toaetsrla «r#.r« Jmst 
w«r« e©iw-«ia la #e#%i».agi. mi p&@M tfeatt. «l»# kad goei^sigf^ 
ft'ettttntlf', liif»0ti&ii w®r# &Q%mA la wiil#li th« 
h&A tiiFoa  ^ tim r®@t Hair# %© t&e £nB@r w«.ll ©f 
emit.,, failei. t# «e©f®r taifc® tti# 
fto- m-rntumm mm pmumtrnM tm mrtMrn.! 
pmmmh$m. ^mi th.® wmt %m i» tii® «»®t 
pO'lat ®:f til® ®f th© la tli« wiiieli l*® »•• 
WNSt mm. mmi&mv&hXe mrtiMml -jpareit^ p*#. It arm# 
fQuiSBi tl»t- til# -pdaetrnfeeil 
naif thre® t® £lm imymPm mi %'km pmmmMiym €@11*» 
iW$s»* S ^ mM&lm -fe# rntrnm 
tQ a afeettt toftif-w«ty b#%w«ett thm #pii.#rai!S aaft 
In tlj# lateral «£ %im «®fte«aii# is 
ttulf ttt-tJiletoi##® wkiam. tM® 
mmmArn M thmmm 3p©@t«,, ttee bmm%»r%m w.f %m nmrtmn 
to til# «iwt-®d#wi«, I» n# tttstafuM'Wits it iPoW'j^ - tMt tin©- 'b&etBriM 
hm^ peB#tr«t«i. tb# tiaiufcer mmllm &€ rnwdmmvmMm. 
ba«i:#JPi» t» •%&« alwaf# a;:s )ea.r %® ww# JLa 
4Sr@eti©a of m# m&mmwrn ,^ fcli« toact-ert* iiev#r 
«efe«ally ipsafiti ttoe #i»@# %fa«y #» pa«« 
mtAmMmrmim m p»Fi©fel^ i* It %». mtimr stguffiemat timt very 
m&m &ft#r %lm h^mevtA mwm tl» eorfcax* ttoy® te al-
way# f#iwett a Tmt^ wmmm tUm atr«ft' srat 
©tti^  ©f 'til# f3p©toaifl« IFtgs*: # aai i|-. It WmM 
m% »t#.i»l«.3.# ly tli» iiM fcfee 4l¥M.i»f mills 
mt ymmg »«€»!« mm ®yst», ©o»-
»«iet«€ fc® tfe« fn»t#xyl«», S*« &t tim vmrnmlmr mymtmm 
will b« %m Mmw^r 
til® iiif^ ettoii. stimaa# 9t%hlm Wm. mvtmx tii©i«as« eea»i€«JP-' 
afely to M-lmm* ttsat b»afc ^m^S. ttm tea©teri« 
int# t:to# ar# im.wmA la tlie <Pii» 3)» ©!• 
no* f'Jp®# itt tte«' ©f%o#M»# &wm mtttallf fenai. in tratll 
mail### to wM$fe tti« ItautsrlA wwlttflf mm& fill. tti« e«il* 
Bils, ltter««s© i,m tiaet .'lal i»«toer a «#ll. mmtX^ 
mumw mn lUGvmme^  ^ ^rememm on tl» Insli# miA tlm eeil b«co»® 
greatly #nlax'gad* taf«€ti0ii stpaM mm rippea» t© hmm wsfe 
til© mmm mmsls^Mmy as -Vke ©f th« 
€•<©11 aivlsisn mf tM ##11® 1» a@|-b©«La, tJ*®' isf®#-
tlou stmM Is !3f»#k®m af iste s*il aaii Its Wentlty 
#o®pl#t#3.f 'Mst, CFtg8» S mm. It}* 
.fttp»tioii #f til® liMmlt begins mm mm m tits teaeterla toAi». 
liwa4«A til© Isfe.,r» ^«ii %.li® liaeteria mm la mm" 
tact with ittie mrttml ^mtmhym* e#ll l^ sgtos.* la fm 
#eyfe#«k«# thm fn»aiali» ®rig4ayat® i.» tto# e#i»tl©al ai^  1» 
tH© thlra twm • Imfmw ®f ffig* $ U rn^imyml 
•ftf# ®ff| th# #©#©:ni • 3.a,f€i? mrrnn tfe# «f tlii 
no€»l#|, t&# bill's iMf&v-.trnvm. tim-mwtm tl» wiitle tm 
aai flf^  Imfmm 'tm. whim tii# imwm mmifgrni, giwm 
rim t» tti# .hmtemMml ,%!»«#• 
Wtxrlmg tm m&rlf period litfa-etios wli!®® mm bmteviM aw' 
mmin§ tmmr€ ttm imrnw ©f th# «pl,tsr*l. Mils ©#1.1 eniarg#® 
grefttlf* (Ftis*. 4 mM i). tli« lafe.i»» l^ low €@ aot »im» enlmrge  ^
mm^s bmt tli®y are at tSiim tl»® feegtmiag * fe^y aefcive 
(Of ©#11 W3.0 mmh-mpMmmmZ mil, *iiieli torn !»• 
fmtlQn mtmM pmmmM: »9ii ©o»i»tsiit ts mx!t» 
Igr e#ii® dtifiiig ttoie f'ir#t |Mi-rl«s4 of &mttm 
ii®ll ai¥lst«« i® ««lls am fettt • mm 
jS9»pl©tel|r stti»roiiii4#il toy ttaljif®©t«i4 i»ll» coGti»ii«is *itte tfei' 
mptrnvmlm. «ai. •»« , e#li8 
mcmvim fe# I^fM# «ai t# p i^iag 
•agal-Siit tte# ®R4 tliat sarr©ia^s %m- mTm, 
CFig# §!• .4» tl*« mrm l,iier©a»®-8, Vhm. mllm tn 
mtm Infer ml#» iiwM# aadl feFrfiittlag gft^wtli tak© 
p3„a©i» In this tfee .aodal# lii®® emtiam'ts to §vm amt-
mi?#* ®ie F«jag joeteX# Amm mt b»als thmn-^x tt» outer layers 
af ^•xmu f^wm. *a# «p44ei»«lf a# &mm a 'SMtmrskl rmtm 
Itee amybma a®#tl«s mm hm wt^mt tim aid of * 
hmwA ImM wittsto iilm« Amjm aft#f tli® i»«lfc'te«# 3««4 imw, g#i?-
tFtg# S)# At tMa stage, tm iafeotioB .st»Ms in ttot 
imwm Jl#8t theiF When thm 
mtT&MM te*# .i«-st aiiiiif#et^  e®ll8 arm no longflr 
latadifA tb# %aet#F4»« fit© tlsstie fjK« -mw <»® t» 
laei*@as@i ItF tli« division aM of c©Il®» 
Sfeet-trim «t tiilis #f gf^ wlto. «» foan# .^ pars-ely saatt@r©€ 
ta aaall , tiiro«#ioat tto« €yt©pl»#a la tli« liiiJP#©tiA. 
«!»««.• fli« baet-e i^a foimt. at stage., !#• •rftlat.lwiif \ 
«Mli Ifttt th® feaet.©«»la. miMiffly •rspMlf ai^  l?i tto©' f, .dai,,. • s 
_ . . ...—  ^ - . . -^  
•mm «ell» mm.wmll .fill-®# wltii (Wl$* 3.i|* 
f#«t«d eoatt® '^ t# Jfaralug 1iii« 
tlvlsl^  t»'tinea# appe»Fii to hm toy »it©si.s,. _CF4s®». 8# 
f, 101# la th® stages .#f' t.af«@tiott, it «r».» t# ^ 
«kt#pS«3. sli«wl»g aslt^ tl.® ftgiu^s as af^ psatly eull 4isri-» 
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4  ^ « 
#f OoMaetiir® 
A m.&im «yst«« im -Amml^wS. ^few##» 
tli# «.»t ti*® xglmm mk§>, ®f %im rmt* eoaiuettv® 
mfatm hm^mm «vM«nt m-wf mmmly ta %ii« of n©--
4ul00 Ito® first lfflftScatl©B #f ttoi fo.r».ti.9:ii isf tn® ©©nittcttw# 
»yat«e 1# ti» lii«' fe»#t;ert«. Ma*® pas®®#, thrmigii 
first layer #f ffigi# I,- #, aat ij, Sm® 
first ti»«# ta tii« dtvi*4«a 
of ttos ©©rtteal e#ll# tMat 11« •&«%««#» tto® tiif©efc#i 
&.iii on® &f -tm "ai«s® e®:i»tlcal p&ren* 
©Ufa* c«li.s 4trid® ia »»#to a aanaer tl» a#w wall® f'oywM »r« 
mlaost iaTO^ lablf l«M w^a' pa.»Xl«l, t® tli# mdiws mt tli« ,r©©t, 
CFlgs* S «»!l §>• a«wlf*f®wid ««11» gi.vm rts« to the pro* 
«:a*lflw. #traiifi% w laa mvm lmt#r eoav«r%#d lat© nealarlfsm w#-
ll' and l&}m fe# first tlssm# fopwt# i» 
alwaj'a i5#»»®etlag feto® laf#etM ftirsa wftto.' o»® tte« p?©t#xfl« 
prists# CFig#* # ftmt #1# tissa# 1« 
c«««cttiig m® |iif««tM mmm wt'tfe tw« pretty!#® (Fig# f). 
wfaieb a-r# l56tw#«s ©i« iaf#ite# rniw 
sr»i tb« ®Mo€«r«is, feav# a mtlier st«.ii»® pi»#%#jpla.|iia- ant * larg© 
nmcleas* A® th« ffemith #f tli# bsq I^® tlm&® mllm g»€« 
mally !#»« tiieli* s«ispS.ea®«« ia|sp«af*ii», wliiefc fi«valie€ diarittg 
turn early »tag« ©f e«H dtwlaloa# aai tUe pp i^te-
plmm h&mmmm Mm aai»lc«i» • 'fb« mielea® la mmll-y fo'ijnd lylnf 
t« ®:n@ @f tbm mil wall#. ^ mi 'tli# mm tm Mmger 
fomaft lw,t »l.®agftt«a. #F #V©M «..ai pointed, CFig« I'?)# 
Qra-di^ .ll.y tbe aiM rewtlmiag p»t®pl«si«: titaappeaw., m® 
walls b©e®* ISgaifiet a»fi €«v©l#jp tot®- pifct«€ and 
mmlmrtt&rm -{Fig* If )•• 
•Bi# ©®ll» «i»?TOi^ tiBg fcJ» JCfl« tlsstt# ii.x^- eoffiposM -o  ^
e@ll« fesTtng a »th r am©le«ft and dews® 
p»tcipM.«i.. fh«s# #@H» appear t# b«- fillet et®«f€ foo€, 
Bftialf star i^i* m feii« a##il® comtlaii## m©' eel Is mnr» 
wmta.%m th« mfl@m %& -diirii®# {Ftgs# & -ani lg),» aiaft la-
&3*mm tm ilaw®t#r ef tl# i««eiil«r Mirtl® toy aadtog laore ©ell# 
wtolefe «•»«© •€iff©Pfintla%M int# xfMm BlmmmiM, 
fSi® eemfecttir# tisam# ©i* ast mm In 
mm&t wim tli« b&0tep&-iMl o@ll«* m« ¥as©iilaf 'totiail# 
brancli#» ftaii ©®«pi«t«ly s»proa.ii€B th« lufweted a»a, (Fig* S©)* 
Bie sa*^r ©f toraaeli®® foi«®4 t# aet always Savoral 
layers mf mrtiml pm.rem&ym 6«11:S. are-: always- foa  ^fe®tw»a %hm 
vascular im# th#-bactejsit^ l area, iFtg* t|. fii€ fooi., 
w«-t«r and -0^-€-r pmAn.&%m mm t»n«port©€ th# fenMl#., 
sm«t -aiff^s# Bm«ml «ir ^mmhyvm cells b#jro.i» 
F^aeiiiiig %hm Si# tea»-oli»s i»f %lm wmml&v &rm 
ala© tQm»€ fwQm pwmisamMvm ia the G«r-tieal of 
the aoiiil®, C?i.g»# ® »-»d M)« *i*# xyl®a aad l^#«-lik« c-#lls 
ar® ad-a-M t© t&# baa#l#« l»y &f ©ells tste-diately surzouad--
l»g tim (Flgs.« S,. 10, an4 IS)* toward ti» apical sad ®C 
mylmm ©!«««»%« mj xmM a« ymt iimvs tmm€» Wt&a*m 
14 miimtm ©®il fiivi»t#a #ecm«fiag. l3tt « "pmmmMwm atmnft i«riBg 
til© ©f A tensil#.' At tb® p«l»ib #f e0n.t«ct ©f 
ttie eo»4iietiv» titsa® th# ao€al® wttli mm% mt %im t*oot, itor® 
xylmm is coiistikttt'ly f^onftst- «« •&« Sj»si*i»s®« ia €S»««t@a?# ' 
(Pig. Id J, -fli# regioa of «©»taet gPwiaAllf 
as -tb® «i.©t giws ill disaeter »ttd a«r- *yi#« *iii 
tisaa©® ap® aidesi t© t'ti« teidl©i! (fig# IS)# 
®4© ImmAlms M-vm mm €«fl.iilib« ai»TO'ttg«tt«at exe«pt th&t %im mjl<m 
is suvwma^m  ^hj p»rmmhjm calls 
Ctlgs- 9# Mf M)»- Wms-m mll» m^ln fcM® p®w«.r ®f 
mix divtslea asi caa &m xylm t# tte# 'lEwoil© «» aoHtiii© In* 
c»a»s to sis:## CFis«- IS I* la tbs toimnAee »f 'Hn wAmmJmT 
immllmm, spi.-ml ^ vmrnmlm &m t'msivmm%ly Jte tli® aafcmi*o mAmlm 
&t til# myM^Ug. til® @f -th® liiiadi## imit# at ap©* ©J' 
fell® nMulrnm the fa»#wla.P sy»ti#a fmettojj afttr th# 
Is fuily fti^  ustSl m@ nMulm 4i«iateg.i*at@«. 
Aettvi%y» 
•©» »l«p® of th® soy mm %m rnpmrtmXm ai» r&n^mm 
fi»€« ttee# t# «1* la Soilttles «mt itey# 
gr^ wm in fiiffewat m©mAtt%ofm mmr<$ ma,®'k alilc# to 
exterml mA iatemai *Bm&m pkjAuIss -that w@m 
grmm la a Ue&-9j, hl&Qk soil war® imt a@ &» tlies© gwtwa 
In a »©r« smx f^ sellm. sJmjp# aiidtti# it i«%eriila@€ Iqr 
til# wmlmM mm%Ml ar -asrlsteimtl# aetiviti#®# . ##11 
occart- at a auatjer of |>toe« ia tla© nadul# ®f tli® «#ytoma* 
Ib the early #®ir®l«p»«S''tal etagt.® &f til© a#yb#aii Bodul#, 
all M'LLM CQBtl»w« tlietP •iiei»ist#».t4e aeti^ ty»- Cell «itfi.si^ s«i 
eaK b# trnxoA aotii th® asiul# is ate at ,XS days ©M* ®te 
oMal @#lls esatimne ti« iwttl ttey «d»taia a» alm»daii«® 
of bacterid fta€ iscgin t© ¥©•©©» 8ti»»o:»ally #nl«.rg@d, 8 ttat 
10).» I'itoaia mkmm plmm 4a all plmnmm, «M @ijlarg«»3at 
Itt all dtreetlon#.,: lii«a o®ll €tvi»ian 'iias ©®a®«d., grw*tii of tl# 
nodttl# eiontla»®s 'by ®iil«rgefl«at ©f ljife-et«i '©©lis* £ eaaiteiw-
111c# layer, wMell mmrromxds tliS' tiafaet®i c#lls, proirM## 
far thmir e-xp&nMlm* Flipr® f slices eell division# Pareiichyaa 
eel I® ibliat a .re smrwuMlug tim vaseul&iP 
al®0. liicr^ a®# ti» coif^ ex# |Ft,gs# ® aM IS|» r^mth e^nttinw® 
acfopetallf until tli« vmseulai* te-adles mm »t tli© ape-x 
and then ®alargei»a% "®iis grmtU accounts f®iP 
tb© «rfcei #leiigatt9» of fflRiif of %a«ter®lAi|. e#ll-s* (.Plg* 111' 
in fcnn r#gloi» '©f t3» ©o.rtieal &t %he 8«y-
bean nGfital®# a e®rk ea»l>S.iini is feta ©^ '^ic caiHbiiis ©3*%-' 
lnat«® In th® ©titer. .l»ye» of Hi© mvttml . 
isajibiam-Af. the nodule-#«*elops slwultanefasly witk tfae .egyfe 
^wtiAum rf the root Is eontimioua v;ith It, (Fig®» If an4 0O)« 
ROfial# 1# e'©mflet«ly e®v«-p®€ witli a. ©»i»ic oaaMia 
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.fleA mmmrn tm st#p all gpwftfe ®miarg«»ttt at '-tise. mc»aulfi» 
'Tirn'm Is a® taftteatloa mt ©@13. tt^ lsies- ®ecwi»ri»g tlm l&jmm-
0f ceilttl®## appear ®a ttie iiia«F «#ll8 #f t'm tlm 
nacleme persists Img aft.#r llgaifloatfem toaa 
simple rilts a» vmrj r^«tn«iit In tiim m&MrenQhym, cslls, 
Wmmmtms m-mr rm-tMrnr stomn^sntly la th® ct 
af th# noiwl®® «tii4i®€ arji,liaw 'bipia i?«poFt«€ toy mw^ inv^st-igRtorSj, 
(Figs# lljT 12 ami 13). b«gl»nlra,g af f»n*tloa ap|©««i 
t© first lMi«tloa #f cessation of €l*l.»io» la tli» 
We^mk l^m wmm n#t la tl» yenm i^* ti»-
uf • In tu« teylmn, vftemol® t&im&ttm hmgXm IS to 30  ^
a».ys art«r ill-feett« imm 9V wli«n t:h® nocltila Is half 
•ffiattawd. Til© jfor»ati#n of ¥a.cii,®l.«« %m tli« flr#t Intieation a^t 
•til© 'hActemMB.! c«lle hmwrn lest tft.elr Aixltf to.ditFlfie#. Urietlisi? 
vacuole fopiBati©a'has dlr®«t ^©aping ttp@«-e©il #ivlsl©j3 Is 
difficult t« #«t«rat»©* Imt In areas slKJWtag e«il oavlsioa, v&®-
«ol€» w«p« not |ir«TOl«»t# to tli« old®i* c©lla It ma 
ol>so-r¥'«i tliat th« w«cttol»» wmm »6t faii^  im, afemadttiie©, a.M 
apparently t&#y €is«pp»«r when tli« a©fiul®s «ir« tmlly 
'Hi© v&evL.ol9a , wMiifc wftf l«t#r €©mle«e®, fr-«iw«a^ Ay tmim in a 
•cluster B-rmM th® laei#®#, CFlg. 12)• *m««ol0» amy 
to© trnmc^  anrt eolttFg# t« mm «*t»ttt fi»t th«f my fiTO  ^ t^  
nmcletts t® sn« si4® #f tit# -©©il,.. la tm alfalfa, sweet ©!»», 
*31-
'Wfeefe te®gfit« i.&oit aft«F l.nf«ett®s 
Qt-mlla Si«,s @eo«:i*r®A. f«em©X®s cma fe# la @®lis »!«% hmwrn 
emla-Fg^ d As weiicles iaeMa*® i» «i2«, 
bAc-5©'rt& aai nmlmm &!*#• Wm iaae '^ #«ll *«13. 
CFig» f§|* .In tli® Hid®]? tisstt®# 4t iracttoles  ^
p®r»lttiaf %M HM-MMVT& MA fi*,giaiiat» ©f tl^  
m.g®ln to oee«py rnntlm irolao# ®f mm m-11* 
&TM.RQH Qimliis; la 
fii© pi»®seiie« of sta.i»«li grains ia n«lul»s has been reported 
toy *iiy laveatigator-s.* Figmi*© 13 «ltowg & -PMRTTON 0f a MQJLM&M. 
nodal# with atareii $mim atsiaeS witM 1II» iBa® «tap«ti gmiM 
are f.c«aA «©»t ateManUy ia 
tlastt#. .in -iselis tit® vaaeulaf bmii€l®s, 
and in the ©optieai. par«s^y* 'bmAmrim  ^ Wi@ infected tlss-ae. 
Many ©f tl» atarela g»in« appear t«- 1® «.xceettog3.y larg« anA sbow 
a tfpieftl «s m& hm ©toaervM In figure 13» In 
ttoi stiaMto gmiiMi wltto ai# tii® typieai ftai% lite© ©o1©f 
AM net always appemy, tet s-oiaetiae® & •feH©wi«h, fep©w» InsteM* 
fallitAte (M) t&at ti* first «tag©» mt #t&reli liydjpolyst# 
a.re IMicated bf me fattere ®f iodi»® to glv® tli« ttannl fete® 
color. All stage# rsaglag f5Po» m bi»@wa to a dark him 'eolo-r eonM 
Is® ©l>»©:rir-®€ ©a ttod saw# seettsn#,. Sii» mppmr^ atly i«Sicati©s ttiat 
starch lift.rojysls t« t«Icimg plae# wimjn tiim a^ ale* fests f5®'r 
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SHMI FE. J 
^1-
tim at a »©«« t# tli« r-e?aiilt 
will to# &t %h(s 
WgttOMSw 
fipree w«:r« f©aaft ia tii# 0®iJL# of 
¥et;.<ebi« &© e#ll« fe#tta %# -mtmrgm s##a aft#r •(^ ©•op® 
a^nS. teft6t;#i*fci3. nmt^ r im&rm-mm* l^ '©tt©l#s Is^gto to 
TURN ©@1I# hat® !(«««# Iae.r«s® *«ip|r 
»»€ ©o-apaFa i. ely lax e tfe«y mfpear . 
t® Qec-i.ify n«arlf telf «f *«!»# ef ««M* ®i® baeborla.# 
ttm©l«m» aM .«re «FO^®(i wails ©f tli® e®ll 
aM ar© f»re©A to ®««mp3r a mpae#.,, iFig# 161» Bi® ba<it@Fia 
eaa h% s##». mwm&mi. t©g#^fsf, af parent If totcatts© tim 
WB.M&LEM MMMMI an PIMBMMM-M -Sfc# mca#!®# s®ea %& to© 
"by a ae»braa« M TMMPXMS%^M MU&WM HM ftgar© 26 of «» 
alf*alfa. ao4ttl®» fr©« %h@ me»#l«8. ©£•%« 4® 
not gratoally i©e»«s.« Sa «S«© tet instead tili« vae«#l® temrdts aai 
la0t#ria, ©f %i» ©&» Agmtn ©eempy 
tM# ®ntl-p« sp«e« wt-ttia -tto# 'Utay l»-ii§ltu€£ml mf 
«iowe€ tbat %tm va«aol@» laer-aas##. la »is« tnm %h» peri* 
ptem fccwaM Mi« ©f "eii#a MIMTM to l^f-way 
l»tw0«n tfe® fta# i»©0't#- tii# va.e»ol®.« sod-#4 VMRY a'tiraptlf * 
fc.el€«y 'ij-^ avlQF mt th® l»f©et€« -t^ lis ma :ratte@y .liie«ii8flem«i»». 
S»B aft©f fli® fm®ii0l®« be^B t« f®fa# t&® a»©i«ii WM» aestwUat 
"fl&tt«n#4 agaimst thm mwM gm&mllf hwQUm np iat@ 
M wsssttliiF sfstwi Sm sswBiNSSSsg til# 3^^ -^ mA' fikI.4NMi' 
&)§ SS*. StiPSW SsfSSSSi® VSSteljBtil* 
I,®;. .IPSQIWINS. $I|S* SSL^S#® TISSFLS '$M ITBM- P6,'FSBW-
ttiwB—i' tfli,# luifidfift'M 'SiSJbi MM :©£' BS?s-lhMO'lsaB BBSSIIS* 
•M :^ M^MMM i*»%.^ ii»i.art e#ia»» ffe« 
•of' ^0®  ^«r® ii:^ © f©»«a s^ptefti-,1^  ^rnrm  ^
lAt« t««» »«* tte#- .f»ft|fe®«t CWiS# 
pptttonaay A«wl^  lat© i^ %m M tls» 
^ mm Wmmm te iw^iliai '©f 
is. a#t «« M 'M ^ HM a®aai«»» • 
®f ^ aiii tsl». gm^U fw&m mm ^rgntmrnMrn •m^m w'X'mml^ 
MTM ipBssmteiP FLP^ ifc% %l^ # sp#** Hitt f»#al-#it 
 ^ «i#li» WM 
M%$,WM -idC-tiMii fJiat-, »• 'BRNAMM- MM 
 ^^@tc3TOta«|. m X«y» #f 
IS^WMMMM *&» Usstwsiiiil. 
TLMMM. M MMM3M' »% »i a##a3.-«s MM 
•MAEMMSM % iwFtisia A .^ i* .fww  ^
mmm  ^ «»• a-©(feto, ''Mt its t* »@t »• M,^ f m. 
ta BO*® #tfe«ip • 
M MM 'W^^M^M MRNM^ MMS TM^ %»• 
•§#ia a#% §M t&i 
«ni mm. «#1I» A« »#% &®»# @®llii 
m  f f w f f e w t #  ' W ^ m r n  m m  » # t  S m  & m  n a i r n *  
iilTli '^ 1 liliiti I'LIRTI ^ Mi 4E$-i4i«-loifc,r iiil «IIIIMiiM [ff' iiilii itii MILH ILL' Mi ii IFUL n ••'tir -JIt- .i*-'fc..> —NYNJ^L^M AIIIM M -*•• Jfc..Ht... .l—- -^. ^ •'*%. .mit. K^VIM ®femis# MMRNV^ '§.WMXM WWMBM waf^ i^ pBat laali-
-tf-il. iflfe •Alft'VKSfe ^ 4IKfe rffij "J'fc'iffff•fi!ft"iffft iT' WMM- mwireBSW- .piilrl^ lto^PIB MM^ 
'mm ©®lls la tii« 
'MW^HAOM «# Ik# (MMM MM^ MSA 
.#«^«iap m ifctet fcl» sis® mt « i(pi|.l f««. mwm 
w t«lp MMSL WM^ SJ,}# 
tbitir -M^ MWM ^WSK-
telmik a# '&« wslhiiKB *»<*- ssS- teewwiOF*-
«p«ii,wi». «fe# #f *%» mm  ^ • ti»«3&-fe®«. wt 
Mte# «ofb«ftg: -MMM SM fiir« :^|WR 
.#f^  »« IMMRN^M tii» WMT M^M 
PMM^MMMG, M •MMM%MMMW.M-MMTMMM^ • «.iwpmi»3» 
f^wi.. tk# mm ^®tm$M%. 
:t*. ail plioi^ i by ©ell cllvislm «« «a«»gw««#  ^
m %m itet (Fig* 7>* mmm 
%mm tfe#^ %!.#«•• a. 
Wm mm§m mmmZm $m mmrnm mm wmf 
CFlgs* 21 aiaad 85)* 
«^3.»t«Ay IMM%M MM^- ««i M|» 
irea^F@B00A$ss 'WitssRalBip inyiM8h@'S t&^Sm -^#f'f» wacSsSiBB^SS ssSl* 
mM. mm Ms®»@ %# m -tfeenfe l»: »* 
^M. ^ Pir' IMwHF# liiP W^MM^KMRN WM^%W "mw-
A iWMMiil*lik« lR:f» g€ ©#11» mm !• #lstJa0t3y iifiA  ^«E»«Bi^ i^  
ti« »«*g; ffte«# M -MSA M^M 
%&ym a#  ^mm mm^m^ %m .^- & la^«p ®f 
•^ ;|^ |pii4Mi:lljii^  ®stt* !• fi:9i FWS&HM SSWBtoS 
tih# 'IwsS'SseS.AfcS sir^ . - iMii'SiiSsp IPMIHSiw Mi' WTM -tm MJM-
"I^Y ITTI^TTIF'IIF^-^TLIYMTI'YFTI' I^k. JIN JPN LIAJFRII ^ DLFE ^HB' WMSN^ H' wfi^ > 
tts«i« t«- l*t# €i»« •<»  ^ t1 '^ ©©H;!®®! 
IMM* ^ 9 « »)• ^3i« ^3 ,^ 
•^'MMWM ®f THM «N>t» 
Siit«*I m&tm «f mi^m «!«# ^m- m m^mSm&m 
fkn. #«»%« m#% lt»ti^  ^ ^ M MM'  ^P®®% 
mm psmtmtim-M •««*§«. mw mm i^mm mm 
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mttSkWm. 'mM mm  ^ ##11 
€liri»t'@» TM" »©% MM &HVIOM» %HM MW^M M TMW-MMMIT 
Mlmly  ^t># £iif««it«  ^@# ttKwly-ffi^ wi 'MTEOM 
MMMIM Cfig* 
•l^ «iii TM ife« «ftaiai*g«Nft lmet«TOl«lml EMLM #f a«€mX».|i, |Htg» 
-V •y*.^ Jfe. ^ —^.-Jlfc.-jt.g;, jiLmiHi-itttL 'iini ift ifriti iiTirinTi H-m- i"t- Ht ••tirtttt <ni ftt iWi iifti' '^ in'iiifcrfin ttri W»"irt' i%SWS9®B. Ww^m ,lfe  ^ Wl^m Mro 
«#spM f#0» .*ta»iii. 8»p0«ftia  ^
pSStilBBe 
Ifeft ©f thm «wft 
isfi^ tioa ji%»it#. $m -ih#. 
M mmtT^Bt to ttwm# 
MMM^ •l»v» %|r -imfelswl •ISMMTM ^  
tii» 0tm .^ ^  mm tim-m Mm mm&. W 
'tMm* mm la Wm 
MM%M MMMA ils# MIMM* TOSM^ISM ife» nwMte-* 
'Mr- I«: ttei mm^ m t» tl» imMim ««• 
W&^M iat%* M 
Ii^FWit -te »wA « si®# «i*t. ««W «• mt 
§ 
^ 1  
o 
I I 
1 1  
I 
1 1  I 
I  
1 1  
•'SI© ©.it'l#' i^ l»0 MM net »1 -^
MTGM ••^T^MMRNMLM mfeil tli« 
af»^«.When the bacterial area is invaded, disintegration of the 
ftoAtjl# bo^Bs# WM tfc« 
.g«iw  ^ tt l»i6» %w tfe# ftefl* .^ 1® aliwgi 
a •§«, irtJl-ite g^»wtfe -mm- fl*©# ,!*- #»#• 
at Hi# mpm  ^  ^ ^agi^  lii» 
Si^  €#• Biot MWRNLQP »iwii 
## •'piiid^iii mmm wmm st^rtMmst fim 
]FI&S* MM% MMTTRNF, ta plw&a® 
i a  f : i S . i f e ^ >  . M *  S t  l a  f i v #  
itepi^ : fewaa  ^ p®r tM wtelwf wi^ i «®ipe i^»®€ wltfc 
ft fwagas &pp®m  ^i» 1* «iittwi 
»f a©^l»* Wm. ISmm^ wm #f it mm 
MMXM 
f«r of the ftmgi; 
fiISl^ Si;teS 
the 
legumes sttidled differed soBiewha#'"llMii thftfc -^ mp^M t^  pw«:@i«-
imwm t^gmMmmrn fi»t M#fc#-iPtit mm.  ^ »a#ftl #*^ »lj«tti^  Wm-% 
'M^M t&# 'it^ t MSM ®f' M titf »tion #tw®€ t» g^ewtHy 
lj#a.i«Viil..» &• •<!»»§ satsTO »f tn im^m%tm mt^ m  ^M m«t "tomrn -^. 
Xil^  'li^ a i[, fifiQe«»lSSe6- l^edS'bSj^ SI*- SttaSEsSWSy* 1^^eL%tmmeim, f<ik,. iit Itf.# 
mt ^m'tmwmtlm..^^ •mmMu%m*0mmm^!»• m^.««i». 
•PSHSW  ^|«0^BI'f#y,: T'&IMM Ss. #ltiL fM> '^' ss^SSiB^Wn -IpWftSS-* 
tdL-isi' ®f' ip»'»tt» pi»< t^e®@« HF tfe# %«t#t»i^ «#., ite M%0M9. %te# 
#f tfe# #iai «iill ,!»#• ti* 
•^ «»« i^*.g»»i*» It is felmt %MM gMi PM&M^.: W 
l®«t«ri* f©iaai: iiiis iitf<»5M« tiiip«  ^wit. 'mmwmrn m #. i®&«» ®f 
MM 'MMUM tJT «» M^M too«#i ##11 «I3. 
i». m#t"ftOIy ^»»t@.©«||v «b tt i» g««mllf' %s% 
«»lt#  ^^  «t#ii«lviai m#fet®» MF M»M$M»- NIM 
mmvm^mrn. 1% $» gmer&llj mmm^M ttm% mtm? ttmm  ^
mm' s»i ImdTm- tMt tb t^r »f;-fii®B« J.® as«©# f^e  ^witli m «lair« 
Mt#:ri«»« •«?!*•%»# #f-' »#t ^ STIMRN FMSMM {t7J tent' smg -^t«S 
•tl»,t tM» i^wiPRto# te » WMMLT #f sietml. ip»-irm « i#to»tt» M-AM 
#r «iii' i^ at Mmrn - Bi^ m mmf »«%• 1» »«r« n#%«ii 
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#f m mSM m mmm »f Wm wmmrm tmA imm ^  
«t IWDTMTGM M »M^MM to -to#: 
m €lffeF©nt of laf @©tloii a^uM fe# im ^m mmm» mm» 
Mm «f m f^ omt<m (39) fmmM Ifeat #f 
|j|, SWiStfltil#®': "Si# SgiBtBg 
It&vW' «a€ mmt te#twt« ••€« »&t i,af«i:fc :r®#i 
f©r# thi# tS«#» .*#• mmM te«- f«»i 'tm »t»-
Isl sfcttit'isi tef t&iS' 
fteei jpatat nf• origta ©f iwiWl# 'ias-
mttmmMmrn M mm Mmt@m% mm m mmm^ #f ffe« wil» 
— A l l  «M ^ ••«|A itr>i aiiii IIIHI- ^ ><1 <wi - ML^f. ^ "wn lyi •(imn tfn aift MMMMIILTFII 4E'MI- ^w^-jHUSUe iffi 4#.^ pil0Sf mH# SS Iw# M WWM 
Mf-mm 'in «t Wm M$m rf  ^tij©»# 
%hm M«teFi« mnw wmmtmtm. -mm m^m i»ti.i ifesf -»«:«& m» 
€#^«# Siis#.. SQ'^  In* @gisfttiits» :«MiK iaw®9ti-
gate®*# «» ^#i^ b fete aisftttliii. 
la m# » p«rl^ 3r«3.«» ftt. pliafc® irttfe « thl#te» «© t^«e% 
# i^l» #f til®- ac i^xl® in ntsr® mmlly mtmA %# M t» tte# •©#»%«•.. 
MW MM% •RN^AMM -iir#  ^MMM 
i®# »#%» m >*« mimfeilairt. 
l®p- #«»• ia tfe» m. m' 
»«*«•» A l^l^  9LMM WMM 
«p|i^ 0p#ft t# all tfee ®r tewiaig 
»»%*# wm%9- ia-
jw:t «« t&# MM 
1 1  ! I 1 
s  




































i i  
t 3  
1 
a !  s  
T 
I  i  I  S  I  H  
I  I I ! 9 I  I  «  I  I I  I I  
I  
-IB®® 
Q£ MMPTL^ML @®J,lif #^gii«3lJy i»P-«et^ st %Y MM 
%» •.»!«#•% #i»w# 
aui. %%.mmm imm^msm % th& mmWmm^ 
$wmmS.m mf w4af.«®tM &^XSm •!§» i,afmm -uteiii 
ia fig»« «.» ft® 'ii^  •'mmm 
»t3»i3 .^ I» tit# sfttw# -fii.ll# ®iaia» 
fiitl»d t# mm %Mm0 'bmmm& tli« ©f liaf^tti e«a»«€ 
tti# tti# f&# @f tl»s» 
M 0«i dl^ d# %# ^af iswiml^  
t» »©t  ^ ®r ##13-
lil#a. i« €m# t# lfe« ^©Iteg-ta fo» :^ Hi# 1*ev©i4a a*. »©% t# liisti? 
S# f» as. M#feeyla »% to 
irt& t'bs -feis mm mMm -to# »fcM te. 
IMI 
9tp:fimw t@ •«. ia ttt# 
tis«a#« tfe#tr %m %• «r • 
Xo '^-ls t^ti»i.i» *i®©r 
I Ml tkst m©tt®3L®® wmm f«®«. la tfc#' 
' a^Wi# ia tte# I» mm m&'^ mm loi 
m i^iM ^111 • • ••.. -^- Jheda,. - •— -•• — •. -A-mm, ">• - iBrt JiHi 'Jiil-H.I jibk"HiiiH m "* Wfcilll IIMII "liltli Ifir Jwm •«• T JIKks^ m. Mil' 'tin imf- 'Mlitr-idlk 
*«P® Mi» WM- MW^MWAMMWRN^ ypaBg -aOMA '^ Ww# 
«»p»sial.ly la- i»t«p§ ©«S,1.».» 2M Ifcft 
«ift^  fete MLM "MMMRN^ -tfets .f#r 
latfe -©f e®ll aifinloa Usmim @f tfete# 





















M •»*< & '& M 
 ^ s 
e» M M 14 
9 
%aiag Xt^ ag; mf#» 
If W&M^ 
 ^ MMM. fWit t© tite lM»t 
W »M «f  ^liif«tt#a, mmm§-- mwrntty- tiL# wm% 
MIM,MMIMG & ^ WRNT^TINTM MF 'tt# ^TW M W^-
p*^ «i % W«f -MIFIMM^ i*s .not 
all tiif':t#t®«. FMIMM-
MM tjaeterfa -^fcittilfig RNM^^M- M^Y S^MM H.M% 
tm © i^^ ermX mtlm* »«t mil #f ftii# 
t#w «©&1 *^ • • 
'%. . lte:Pt» s«%©ra^  j»|r »!»»«& 
m T0i«s 'tt#- »#• pwp&siti# 
®#yly »ta^ #f aa< 
witte 'WM- Boiwfcl ©f tint- f%ei l»l»» 
M% Iff- ia€Ail«»f«®Amg imtt--
«?t« t» %1te l«gi*«i #3»ft t!» .a®#a3.«i' m%W' Sm Ifet# 
pi^ sM^pft iii^  *t 4m tto» .p^^mirel# «» «# 
^ns ^ s«#- Sodulf*: M 
fmm mlw m tm %&jBm «f ®®lls# m»^ 
fe§. •«!,«# ia til# m 
1«: tissm# la t^ti# »# mmsi^  
tnmmmm  ^ Ife® i»f#®M.« ».t»ail 1# i# 
lli.ttiii.<« '#«€ its mmM r^n a# tiMmm ©f 
•alfulfiRp. €l#*» msi. to »tliil.f"• -
«f mm WMmm t« Itettf Mmm toy •' 
• ft# stw«a %n. felwi !!»©%••• 
itt of @#13. €i'r£«i« ta 
»®i4lifciB will RM^NTT to m aoftiil#, 
-tfc OM«F 'bftetw&taii.l e@il8 la MM^K. a®€m1.# 
llm« ftfeHllty te aifia# ai^ . ^m-' mstmm 
Wmma3m l^&P mMrg® and epoi^  Wi*- &s# mm» 
tuttfeit. »pilis#'t! tim«p iriOa :i«S3ii',' *?• MMM^ tm tM®-
f« fas«uliip ibiiK^@# tommii in tli# noftalsn rnxsTmrnStw  ^
lsi©t#s»©1^2. MXIM aud #«o®®®tlag wtMi t!s@ *yl«i aM 
%Ji«- TOOT# 1^1® msmiMf ^ss:fc««- .IftTi® --tt# • 
 ^tB,© f«a*Bati0ii ^'9M MM-M3M' 
i:» f* 'ss l^m i® ^atlmttousJ^  ^ %© ms^nlap tetiili# 
ftna MMMMW TINS^LM of 
«»« 'mifc© at %h» M «Aw-«r mM 
ao not» 
ting IMW^M gwtti of tli# .liy  ^  ^
'WM SCISMMM^ s»#t ^©tcli yioflul##-
Jll», tt»^A,.^ mt3iai-i -$« ;|ii^  pr©s®at im TM- «8^sf#i%«rt 
®A1« i» %to M#fc»oia®a. 
li,«. »ls«iiRfc0m@ ftoagt, i«iiete - pa»siti#. 
## tW'WMit.iW «f liitog ir«r« is t1^# 
*'§MT •wr M  ^
.*^4 •••lp«i8 t^t®S •©! 
*s&ff, *MT TM % *^ «s •«»* • 
••iptf •^ iwr MAMMTL^ #1 
: *1 ^ mmo •§. 
•ts»swc *MT^ •? 
•' •<- #f ®t •»« MD%MMM 
%it©pi^  »! 
%0S •TO *!|^  *TTL IM^WBTGD 
*MM' AiStT^^d'f 
fK® ^©;|0m| «| 
*MMM N 
•iosf *M^TM im *MF Z 
*3 •*|#»FT|PM «WTTF«®S PTIBSP#«« MSRN 
•iw^ns If 
*s«ay5i^ wiMM® *ii 
*WMT •« •<a»f •iwa •iwi ^IM 
*%mvi^  ^ ti| i»(3yifi^  #s«b»i!^ « mmmmM #t{$ 
pBus #9-.' 
•#*H *t 
• :  ^ *-^ 881 •mt«»§ 
•iw ^m^mjk *m •w *1 *mm nm^ 
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